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Cxty and County, Howard County, and Harford County). The sub-samples"
represent groups, each of which exhibits reasonable internal homogeneity, for
which we have at least one~hundred and fifty responses. Even with these
conditions, however; the statistical results are less significant than the earlier
ones because of the smaller sample size.

The results suggest regional sxmxlarttxee and differences (Table 3.9). Some
consmtency is evident as signs on all coefficients are the same for. all regions.
‘Thus an increase in the hypothetical tax decreases the probability of
acceptance of the tax associated with water quality improvement. Additionally -

“the -effect of participation and race on willingness' to pay for the unprovement‘
m conmstent acrose all reglons.

—

Table 3 9

Logleuc Model Eet.imetee Related to _the Probabihty a Reepondent.
lel Aecept a ‘Tax Increase to Improve Chesapeake Bay Water Quahty,
by Geographxc Area )\

Var:.eble | L /Southeastﬁ ‘ B W,e'sf@ o . Nort‘hé'
Constant = - . .33¢ . B R 12
| '(.94)4 . L (.46). (.30)
“ DBy - Constamt =~ .18 1.02. 1.67 .
o . L (2.38) (2.49) | (4.77)
" Amount of Tax ' =080 -.070 =023
ST L s ©(3.33y (3.04) EUREI ¢ TX 0 _
Dyt o o . 080 . .18 i C
: o (3.15). (3.00) oo 36),”
:C!u-squered for } T , S . v
" likelihood retie i 36.5 o 87.2- v - 48. 6.

“‘;°D1st. of COIunbie and Countiee of Prmce George s, Charla end Anne Arundel

bNorthern Virginia and Montgomery County .
cBaltimore City and ‘Counties of Beltmore, Harford and Howard
dt—retxo in perenthesee

: There are, however, syetemetic differencee acroee reglone. Ueere from the

Nerthern region are willing to pay on average ‘'substantially more than those
.. from _the southeast or western regions. The figures for nonusers -are 'less

disparate across rezlone, with those for the West reg:qn somewhat )arzer. The
elumted wﬂhngneee to pay fxguree are preeented in Table 3.10.
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Eatiméted Willingness to Pay for Acceptable Water anlityby'Regioni
Participation, and Racial Composition'lo_f Household, 1984,

Region

Household Cha‘ractgristic ’ Southeast West Nofth /,
White, User $124 . $133 . $224

- Non-White,. User 22 .25 , 77
Non-White, Non-user 7 10 . -

‘White, Non-user ‘ 37 55 . 15, '.,?j_ celli

In the' precedmg contmgent. valuation experunent we present non-zoro-"
vnllmgneaa to pay estimates. for non-users as well as' users. - There are a

“number &f ‘reasons why non-users may be mlling to. pay. for mproved water S
quality. . One of these: reasons ‘has been labelled gnstonce value by;.:,"f :
non-market ‘benefit . analysts (Krutilla) and mma from - ‘early - expenences S
o Aapplying benaﬁt. cosat analyam to ‘water resources - projecta. Individuals ‘who -
. nover,; use a resource either directly or mdu'ectly ‘and never intend to use:it"

" exists. ‘Fisher and Raucher (1984). suggest that nonuse benefits (includinxf o
both option’ value and existence value) are some fraction of the ‘use value of .

‘water: ‘quality ‘changes. Other ‘research (ecges Walsh- et al., 1985, ‘Schulze et al,,

R 8till. be . willing to pay to- improve its quality or _.assure -its: existence.;'
T ,Formal atuches Jof existence . value are limted, but some empu-ical -evidence >

©1983)" suggests that existence - value may be greatar than uao value, ‘and L a

: aometimes substanthlly 8so. -

c
<

‘ Exmtence value is a frequently cited concep!. m the hterature, and several :

- gtudies ‘have attempted . to derive explicit. estimates. of exiltence value L

‘ assocmtod ‘with water quality (Mitchell and Carson,’ 1981, Cromn, 1982, ‘Walsh et

" al., 1978; Doovousgea et al,, 1983). Nonetheless, no consensus exists on the

models which underlie the measurement. Behavmrally based methods of
welfare measurement are unsauafact.ory because, by definition, existence value
. is unconnected with behavior. Suspicion surrounds cont.mzent valuation
estimates of existence value because these estimates are ‘even leas auacepuble
to proof or disproof than contingent. ‘valuation estimates of use values. 'Even

‘more to the point, the success of a contmgent valuation' approach depends on

well | defined questions. Without a clear idea of the motivations behind -
exmtence value, properly focused queshona aro dlfficult. t.o define. F
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- Table 4.3

Annual Benefits per Beach User from a 20 Percent Decrease
in Pollutant, by Beach
1984

Calculatl.on Method A® Calcnlation Method B®

Conauner Surplus Consumer Surplul |
Beach Before After Benefits Before After Benefits

Sandy Point 133.94 169.03  35.09°  342.04 379 33 37.06
Fort Smallwood 82 5.17 4.35 67.69  73.13 15.44
Chesapeake Beach. 36.32 43.88 '7.56 57.89 ° 60.77 - 2. 88
Bod & Reel Club 10.32° 16.19 5.87 259.81 . 284.08 24 27‘
Porter s New Beach ~ 5.95 8.46  2.50 12.20 12.34 1 14

Rocky Point 80.38 89.53 9.15 179 ss . 191.02
Point Lookout - 15. as 22.61 6.75 . ~315:27 415 os

Bay Rid(e 178. 18 204.76 26.58 171 64 178 98
mni Beach 5.38 10.27 s . 220 68 304 99 84.31

'Hith Method A, the average consumer surplus f’or a change in quality at beach
Jis’ take.n over a sample which mclude- all. beach users: whether or: not they
visited' beach Jo

‘8With Method B, the average consumer surplus for a chnnge in quality at beach
"J is taken ovw a suple wluch includes M users ‘of beach J
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Table 4.4

Annual Benefits per Beach User from a 10 Percent Decrease
in Pollutant, by Beach
1984

Caiculatioh Methed;Aégj ‘Calculation Method. B®

. Consumer Surplus =~ i - Consumer Surplus ' .
Beach - Before After  Benefits . Before After Benefits

" “Sandy Point 1 150.39° 16.45 . . 342.04  363.35 2131
Fort Smallwood' .82 1.50 ;sé‘ 57.69 . 69.28  "11.59
Chesapeake Beach 36.32 39.é§. . 3.64 57.89 6111 . 322
{'aod &ReelCls -~ 10.32 - 13.00 268 259.81 27773 . 17.92
' Porter’s New Beach  5.95 7.1z . 1.17  12.20 - 13.55 = 1.35
Rocky Point 80.38 ' 84.82 4,44;';;1§9“65 185:63 6.8
‘Po1nt Lookout’ . 158 13;73},57;z}é?f7{;315 273‘f2363 61 f;4é 34
Bay Ridge . 178.18 :?;éi:par‘ 12.90° ;;171 46 176 5 s 09
' Miami Beach s ‘§11lés§1~.?-?1€:229_-fif-;-:-zm.--ls* 4048

' .Pmth Method A , the average ‘consumer . surplus for a change in quahty at. beach
-'j. is taken over a- sanple whxch includes: all beach users whether or: not- they
. visited beach j.

bWith Method B, the average consuner surﬁlus for a change in quahty at beach
J is taken over. a sample wluch mcludes onlx users. of beach J.

1
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Table 4.5

, Annual Losses per Beach User t‘rom a 20 Percent Increase

in-Pollutant, by Beach

1984

Beach

Calculation Method A2

Calculation Method Bb

Consumer. Surplus

Before.

After Losses

Consumer Surplus

Before

After

Losses

Sandy Point

Fort Smallwood
Chesapeake Beech
Rod & Reel: Club
Portet s New Beach
Rocky Poznt
Poxnt Lookout

Bay R1dge

Mlam1~Beach

]

133.94
82
36.32
-10.32
5.95
'80.38
15.86
178.18
5.38

A3

1os 54 (27 40)

29 (.53)
29.81 - (6.51)
6.25. . (4.07)
. (1.80)
(8.12)
(3 94)

(23.62)

4.05
72126
11 92

154 56

3 06

342.04

57.69
. 57.89
259.81

12.20
179.65
315.27
171.64
220.68

311.26
47.63
§5.27

239.35

11.24

166.81
253.41
164.55
172.41

(30.78)
(10.06)
(2.62)
(20.46)
1 (.96)
(12 84)
(61 86)
(7 09)

(48.27)

¥

aWxth Method A, the average consuner surplus for qxchange in quality at’ beach
J is taken over: ‘a salple which 1neludes all beech\users whether or- not they

v1szted beach B

bWith Method B, ‘the’ arerage consuner surplus £or a chenge in quality at’ beech
Jj is taken cver a sa-ple wh1ch includes o lx users of" beach Jeo
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v /
where the set. J mcludes the two casee. . state  and local beaches, y is the
-element. of the e vector which serves as the price coefficient, and V i wg
(1- 6)13 To expand ‘to .annual welfare . change, -this. value . is. multxphed by the

number of choice occasions estimated in the continuous choice model.

These equetions were used to estimate the benefits. from hypothetical
water quality changes. To be consistent with the varying parameters model
estimates, we COﬂSld d a 20 percent reducti 99:%;’».‘%& 2

ore (beach 7Given that 20

we: beac (about 401,000

houeeholds), the total zams from a perce flnprovement in water: quaht.y ,
TR : ' The estlmated loss for a 20

\,

Dmcuamn_ -

Rexteratmg, the purpoee for our work was to offer beneflt estunates based
on different methods so as to provide a range of reasonable values. The two
models derive from two different conceptuahzatlone ‘of - the _recreationalists’
-decisions.: ) The contmuous, _necclaasical model (represented -here by the
varying perametere model) is strictly correct only if . interior solutions
. characterize demand for-.each site, with all individuals attendmg all . sites. .
,Another.- drawback of this: model is that, beceuee of. t.he ‘econometric -functions
esumated, ‘total benefits ‘cannot legitmately ‘be: added ecroee gites. - This sort
_of aggregaucn provu:lee upwerdly bmsed reeulte. . -
. The dmcrete/continuoue choice model, on, the other hand, “begins by
emphemzing ‘the: corner-sdlution net.ure -of . the decxeion "on - each ‘choice
occasion.. . Thus, the eubetitutebility among eitee receives . special ‘attention.
. 'The. decm,xon about. number of trips: per season is not: well:; mtegreted into the
eetunetion process. - Theee miodels tend. to. provxde Tow feetmatee “of: egzregate
‘benefits: because -the’ ‘offect of water quality nnprovemente ‘on; demand for. trips
is not well eccounted for by t.he ad hoc mcluewe velue variablee m the t.nps :
equauon.

R yz SR AR R :
The estm.eted benefit chenze reeulflmg from changee in Chesapeake ‘Bay -
‘Iwater quality : at the western ‘shore beeches -is” presented in ‘Table '4.10 for the -
two modela._ Pred;ctably, the.- varymg pa.ra,meter model offere the largeet '

Table 4.10 .
Compeneon of Benefits Baeed on a Varying Peremeter Model
' end Ducrete/Contmuoue Chmce :

Model .'» 4 - 20 Percent Iggovmt .20 Percent Degr_aiam

Varymg Parameter : T TR TERT -(m .thoueande) - -TTT T
upper bound .- [ - $26 160 _ , . - $25,839

Discrete/Continuous Choice . $1, 885 - $1,884

2 170



R \ T Crable 512 o
: Per Boater Annual Baneﬁtn from a lOX Decrease in Pollut.ant

o Calcu‘lationnethodh v R ‘.;;/é‘ai-culatipn Method B

County with - -~ o ~.a,'$¥¢”Am,.
Water Quality - Conauner Surplus Conau-er Snrplua ‘ conlu-er “Surplus- Consumer Surplus ) e
. Change - . Beférg phnﬂxe o After .Chnnxe Beneflta Before_C};aqg_e .. After Change Benefits - . -

- .

S o - " s

Anne Arundel . $30.01 - f‘? 333 30 ,'_’,7":fﬁsa 29 $119.05° - $127.46 $8.41
CBaltimore - ¢ 16.07 7. 3sg_f'*«ﬁf:' 2.92 - 49.83 ;- 54.95 5.12

. calvert - 1m.80 , mm€fufgmy? ‘w0857 s 2.81

; Ceéil‘ - ‘ 4.80 - ‘ ji‘ | “_5.431f:f7ﬁ' o .6§ 'ﬂf- .'18755 N ET 19.51 :93

{g

_Charles = 38.79 . :46.05 .. . 7.26°° .- 3834 43.40 5.05

' Dorcester 61 Lm0 . a7 a2 1815 2.43
Harford a5 w0 a8 .24 as.6 2.38
Kent © 0 208 27L9§;.t .'W3y00  S 76.86 13.15
Queen Anne’s 26.17 ¢  - .28;55. . 2.8 51.74 ; Qa.ss- 2.24
St. Mary's’ . ,iq.ao - "/"' 16,03 .. 123 139,55 S 143.m - 4.9
Somerset 7.17 Cre 0 4 e 101.95 2.77

. Wicomico 7.87 - 860 - 13 32.82 34.53 1.71




Table 5.13 :
Per Bout.er Annual Beneﬂts from a 20% Decrease in. Pollut.ant.
T ‘ in each Geographical Area
*Célculgtfiun‘-_lfeﬁhbd,ﬁ:‘ SRR T ,_,_cu'_l‘culution' Method B
T Gowstywith LD e e el L
.- Water Qnality. COn-u-er Surplua Consuncr Sﬁ‘i'pl 8 Consu-er Surplus Consumer Surplus ¢
R chaugu . Before Chan(e ' Atter clumge Bengﬁt- Before change . After Chunge * Benefit_i , |

Anne. Arundel _sso:ol 7f, e sav I 16~‘ s119 6 . s137.05\ $18.01

'Balti-ore 1 T 1s01 e zo 33 "'{ o 5 26fﬁ""“**” 983 . 6L 11.37 fu.
Catvert 1750 18, 9 0 2.3 10867 114.35 5.78 =
Cecil - 4.80 e w T a0 ess Yl 20.60 2.06

6uurles i s ‘86, 54 ‘Ef?if: 1676 . 38.34 | 50.13 .79
Dorcester: 1.6l o 1;98,\;?a',~ 7;,,#7, ﬂ 7872 - 80.74 .03
Harford . 346 A a '*,,'7~ . ar2a . s .03
Kemt . 24.08 o "Tgéao 51 L a2 .mm - 8038 67

Queen Anne’s 2617 3218 . 600 6L, 66.51 .76

0w > =7] o O

St. Mary's 14.80 CT1me0 0 2.6 139,22  148.54 32

Somerset 7.17 808 . .91 918 . 104.88 5.70

Wicomico 7.87 ' 9.46 . 189  32.82 . 36.44 - 3.62
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""atne 5.14 L s

) Calcplétioh MethodA - ‘ °_‘/.’ff:eglc:ulaﬁt':ionz Method B

‘County with o 1 I m e _ .
. Water Qnality : COlm-er Surplus conau-er Surplus T Consu-er Surplus Consu-er Surplus ,
change LT . Before Change o After change © Loue-.‘ Ipefore chnnge . After Change .Losses . .

Amne Arundel  $30.01 42476 ,’*¢5.z4:‘. Wie.0s $105.07 $13.98
Baltipqrg 15,07 B V% .68 - } “fkfatés S 49.83 41.96 7.87
Calvert - 1mee :16.5;5 S L . 10857 .~ 103.98 5.19
Cecil Y 'éiao‘ff’j‘ B ¥ 1 18.55, 5 1693 1.62

68

. Charles 879 _za;ig . . _lQ;Ql 383 . 36l 683
Dorcester 1.61 - 1.33 - - .28 ,‘, 1572 . 7130 4.42
Harford 3.45 '235@ o l ':: g1 41.24 43.12 4.13
Kent . '24.08 o1z 4. mm esm 5.37
Queen Anne’s - 26.17 2148 4 sLm - 47.93 3.81

St. Mary's 14.80 120100 2.09 139.22 - . 131.10 - 8.12

Somerset 7.17 6.40 77 99.18 '94.08 5.10
Wicomico - 1.87 6.68 119 - 32.82 29.88 2.94




